Alignment of the equilibrated structure (salmon pink) and the crystal structure of human uMtCK (grey). The protein is shown as cartoon while the substrates are depicted as ball-and-stick. Two flexible loops (residue 61-65 and residue 316-326) are highlighted in yellow and green in the equilibrated structure and the crystal structure, respectively. Both loops move into the active site upon substrates binding.
Fig. S2
Alignment of the equilibrated structure (salmon pink) and the crystal structure of human uMtCK (grey). The protein is shown as cartoon while the substrates are depicted as ball-and-stick. Two flexible loops (residue 61-65 and residue 316-326) are highlighted in yellow and green in the equilibrated structure and the crystal structure, respectively. Both loops move into the active site upon substrates binding.
Fig. S3
SDS-PAGE analysis of purified recombinant CK and mutants. The CK and mutants were purified by Ni-NTA agarose gel column equilibrated with the lysis buffer, and their concentrations and purity were determined by Bradford method and SDS-PAGE, respectively. SDS-PAGE analysis showed that the target protein has a molecular weight of about 43 kDa, in agreement with the expected CK size. M: protein molecular weight marker. 
Fig.S5
A 3D Model of the E227D mutant in complex with the co-factor ATP-Mg2+ and creatine. The most striking structural difference between this mutant and the wild-type uMtCK is that D227 located far away from creatine and did not form H-bond with the nucleophilic nitrogen. In particular, the average distances between creatine guanidine group and the carboxylate oxygen atoms of D227 range from 3.9Å to 4.5Å, which is unfavorable for the nucleophilic displacement. Table S1 . Primers for site-directed mutagenesis. Point mutations are underlined. 
